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T-^famzmthznT^zmmmmmm^y kk 
mt-tzmmmmmmm.'w k* 

^H\ *6^»^^b^^>«a^, ^tfmtt*m£ 

&mzmmm&t!nrzm2<Dfcmmt$:mi<, mmmi 
h ^fa<D$km<D?5f)m < &f& £ nt ^ z\ t £ -r 
fc^m&mi ^r^2mm.(ommmmmmm t ^\y k. 
jis«>*T5iaw{wiiiHi*rsig*fl i &^i3 ©urn 

^5/ &V>L4<£V>Tn^::E«£)g»j 
»R»S'v.y Ho 

im&ttmz&^Tm&ztiT^zmj&m i&^u6^ 

[!it*B8] 89E«RRte, A 1 zOaSfcttS i O2 

Efoaiiaiifiig'xy Ho 

^^^L8Oi^n*MrE*E<0ffliftSSIRB^^ Ho 
1 0] (a) «tttm*fc 
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(b) WET*)i±»c, iligAyH^IlMt^ 
(d) «[ET«Ji* ffiESfRffl^t'V;/ h\ 4o<£tfffiffjgl 

10 mt, 

(g) WEX 7^ ^t-©-«M WiUT, flg£4®£ 

(h) (e) ©XS^i^T«BIKJHC»^»flcS 
nfcX^^A-<h, tatS (g) <Z)Igt;rJ;oT«£4ffi 
rt^£$nfcX^^A--<h£, MM^ilBM^I^ 
#|fi]S-ti\ »»IMKJ;oT»»B5rr*Xg£. ^^i" 

scis^a^-rsjBi&sfWRfiBia^y k ossifies. 
20 m *s in ( i ) mmm&tcmm&ttm\z£ 

(j) SufdTitiSJitc, SRttft^? K€itR&j&-r* 
X^!I t > 

(k) mmmmm.'w hxk:. »6&Mwe>&s* 
1 ©raii^^iffiiaoxsiMtsist, 

(1) SMETilSR. MTEffRBft's? ^^1© 

30 (m) mmx?^ ?n-(Dttm&mm±\z, mm^-? 

W»e > »ti^l:l^bXS<&§l^t5l 

(n) ««*«£&£**±K:. S2 0ffiIi^M 

(o) BttE^2<D«BIIBd^riE$nfcS«*«JBrUT. 
X7^^A-i:t^Ig<h, 

(p) WE*2<Z)«SIR*W*LT, «»H£»JdWS 
lit, 

(q) mm (m) (DX8fC«toTRRR±^»^j«$ 

40 nfcx^-r^A-ch. me (p) ^igiaoxiw 

[SWcJgl 2] SSIB (b) ifctejffiE (j) coxstr 
filiT»J«Sn*ttE»»»a'\y K3&«, MRS9RB 
m.s\y HT*^»*3B l 0 ifcte 1 1 K:E«0>ffl»iS!» 

3] b9E (b) SfcttttE (j) OlgC 

50 a^7^^>^r^®^7 F<B»^3S»R«» 
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i o i i izwdncommmBi 

(W*Hl 4] H9E (f) *fcttttE (n) ©lit 

ft t*<0*«tt*f»^cfcoT»fltSnT^* 111**1 0& 

[fft*Bl 5] ffiE (c) , (k) , Sfcte (n) CO 
fccfctfB3E®2<D«Stt$:, A 1 lOs^fcttS i 0 2 ^ 

[»**1 6] USE (h) *fcte (q) 
T> BaE«SMS£H3E«»S«t£, »5^a«EISl 

&^b i 5coi^n*MriB«<o»»a!»i«aa'sy kcd 

[0 0 0 1 ] 

£E»U fS*TSft««»<0«^EftB£gH* £fc 

b^ba^ FCD^-^iajBssB-r**^, suffix- y 
mmm&& &&i± a us - ^©T^^iiiiii^ 

[0 0 0 2] 

bT^fr-r^tifctrmfElHlfeK^A^lHltebT, 

[0 0 0 3] HI 4fiffi*©B^7 KO— «ft*"i"» 
ffiH, 015 ttMEBBft'V;/ K**#«3ftfc«»E«Wf 

[0 0 0 4] 01 4\Z^-?£o\Z. KH 1 tt, 

^jc^ htt£<0»ji»*<0«tt«»T*J«$ftfcZi7' 

t» i t2tmifamzmmmmrfifrmznTM 

«4=*y:/G#»jG£SftTtr>*. WB37 1, 2ICttfi 

3*lftffiH 1 AJC*5^T^7 1 t 2<OPJ«fl5tttV^tt© 

5 , 5***JSEaft, am^^ y^GCOh 
7y**Tw*jfitSnTlr^. £ CD ^ 

5, 5rtJCttB««tt©#«tt*r»«Atf»^^ 
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[0005] 01 5iz^mmmm±&wizmiit>n 

@^£ft, J(IEHSH7A±l:, rfttHW^teMEH? 
A10a«aSC$}$$n, t-9(DW}tliZ^D\B\ 
(EK7M0 a**5cBl*|fil^igtelK»Sft*. fi^E» 
i»T**5Bgf-^TH ©fc^y Hgil 

^^HftBJtCTRfT^^ffi^W^ftT^Hl^^^frT 
So COBB. InJteK^A 1 0 a^EnlfcU CKOHteK^ 
M 0 a£*MKSftfc«*'>^ HHlMaf-^T«: 

^ hh i, h i^ao^c^[p]"r^siciatt6>ftx^ 

So 

[0 0 0 6 ] B 1 4 i:SSnfc8^7 HH 1 Til 3 
7 1 <hH7 2 ^<D»|Bj«^Wfi«JJJ0X^ftSIltJC<tO> 

So 

[0 0 0 7 ] RftdgOBSESStSl*^ > 

¥^-?m<DT-i?mmmn£mmte£\z&\,*T, m 

So 

[0 0 0 8] &h7y&K<Ol£ib\Z\Z* m^^y^O) 
h 7 ^ ^(STw^/hS < T5^S^*5. 
^y^^^3t^Sir-pftT, ^^-V^^OilDXmS^fS) 
_L£#S'i^7^fcSo ^Plw, SifiTte, h77^BTw 
#*1 0 /zmJEtTco^*— h fe^^^ftS J: 3 K&o 
T^T^So b^b> @14l:g$nfcB^7HHl 
TEU ^m^^^^G^WSWDX^ct^T^bT^S 
30 mh7yPit&m®T^<\Z-Z>tlT, D0X*ftS£ 

[0 0 0 9] «e<iT\ $fch^!y^ft:Jc:»^*r*fc»{^ 
^M^yn-trXtr^oT^^ftS^am^^ 
ffll^S££7^Jf|g2ftT^So 

[0 0 10] 01 6tt»»ffl»J»ffl[^'\y Ka>#MEBTC 
*So r©«»S»KiaaA h! y KH2H 7;l^^^ 

IBSA7K12, ESfflC-f^f^^ypl 
3. ^J:rXffi»jRT*S3ieiftSl 4^»«»j5£7 r D-feX 

40 lc£o-n£j5££ft> £6fc, *fc&Jli4±tr. x#^> 

1 6 7^jg5gr£ftT^So 
[0011] MRliiBM^\7 K 1 2<Dmm.lrVy7 

So MRSII@^7 K12M y^y V 

1 3KlS!£ft5*tSte, mffil 7£2bT^-x_bftSo 
[0012] 

50 KSJWRfiSM'vy KH2 0MRa»IB^7 K 1 2 is 
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[0 0 13] B4ffl«)MRiilBg^^ H 12li, T 

*^)I6II 1 2 a^LT, Tffiv-^KHl 2b, T 
SM 1 * 7^1120, MR$fl 12d, Iffii 1 2 
e, itf^^^^JB 1 2 ft$tL&* ±«->— ;H*JB 1 2 
g*«iSntMSnT^5. Tffiv'-^KJll 2b 

[0 0 14] S4ffl©MRSfjg^7 K 1 2<D±.\Z 
Rfrt&nSKSUBGM' >y^y"^f^y K 1 3 14. ±S6 
y^Kitfffl©T»37il 3a±C, ^t7^i 
13 b, ^-f)im 13c, jftjBkJI 13d, ^^t/±SBn 
711 3e/ffli$nTM$ntl^ 0 TgBnTSl 
3 a <h_Lg&n7Ji 1 3 e JwSESnfcB85l^-^^|p]*r 

[00 15] $bl:> ^>^T^f^7 K l 3±tw*6 

[0016] B16 1 7 KtkS nfcffllbSiWR 

KT11 Sfil 5©fS^ &*JS 1 5^ 

— y*rftffiH2 AnmiiT^s®*^ffiasfii 6<z> 

olTW. Lfo&bT, ill 1 5 il y^f^S 
H2AI:, I^alTSttllTMo 
[0017] jg*B 1 5 ft*, f-^fp)®H 2AC, d 

WKtfftT, Sill 5GDMft®l SACWft^i^ 

[0018] «st?-^&a»***i*«nsi:. 

fc. Sill 5cD^aiHi 5ACHflTt^ 

#«T, B«f-^ Mil SODgffiSl 5A£J1 

IE«K:EST#&<fcofc9, ##E»SnT^fc{I-ft 
[0 0 19] #SS9H4, ±l2«e*(ORH*«ft-rsAc«> 

ffiS:»»-r*iRK> wE^-:/#faffiK«»a*tt*-r* 

ft £ « ft T -5 Z. £ £ B W <h "T £ . 
[0 0 2 0] 
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mmmm\z<k>oT&rfL2tLfr&&ji\z. mu^n 

A^&5TS6i, MK^7K, lfti»tt*f »*> 6 fc * 

*4> 89fE^-y*fft®l»J£D fc/vf h;frfiJ<D*«0>#j&* 
[0 0 2 1 ] *5SWO»ftS!»K»f['\^ KTH mffB 

[0 0 2 2] Lfc^T, §SI<i:«IS«<!:a)ftf* 

20 [0023] &tc*5&w\z. mmm^tcmmmm 
\z£-DTMf&znrcmfo±\z. tt*tt*m*>stt*T* 

S^r^L, »ilt^7H«^t7^ BUSSmm 

^ F<DT-7ttfamzmth2tiT^z>mmmmmmm. 

frMtmmmm.^y \*±\zmmj8f&2tutm 1 yaffil 
ajE««s«^*«»j«snfc»2©«»i«t*# 

U S9E»l(D««Ki:WE*2<D«»lftt4»»JiSr* 
30 UT«^$nT430, ^(DSESPJif4. B9E^— ^*Hn]S 

[0024] mmmmm&. mnmm&mtm&msts 
nwst, Ka^-^ME-r-^iPiffisiBft-r* 
ME«»a«*«mE*»iit<offffiic45^T, 
fiffltsiit^s. ^jcffirEftass^T^^^-^ 1 ^ 

40 B«BS«©»£;m4, ifcS*3y^«fiKT^^<hH{r 
E««*«€r»rit-r*»^fBlJc:^|B* (7t>-^)V 

[0 0 2 5] WE«»*«<0fflE**«fc:*f|p] 

[0 0 2 6] X/1^&Tt4, -^(7)*^W±CDX^;U 
M^tf, 1 0 e V£l±©X*;^-St)ofcilia 

so m 2 <D&mm<D*mm.=¥- m$mm&^±\zti^^ 
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[0027] ^vT^(D^o\z^mm(Dm\zmm^riT 
[oo2 8] mmmm\z. ^-y^mzm.n 
[0 0 2 9] £fc, mmmmcomzte, ^--?$mm 
[0030] fcaru Mia»*»(Djps^ /w h^ft 

[0 0 3 1 ] tSISSBISm^ v H t LT> 

©MRi»II^7 HW^MbTfei^l, B£ 20 

[0 0 3 2] HM©MRfiglI^7 HcD_h«^. 

s^sfiai^D^s^ se*> m%7--zf\zm^*umc? 
f-j^yF*. mm.^--7iznmm^$:mmTz>fz:& 

[0 0 3 3] H9IE«f8ISffiS:»a-rs*«tt«»«C^, 40 
[0 0 3 4] BatB«S*ffiti, MftSHilKffia^y 

[0 0 3 5] ±»Lfc#«tt«»tt. I^«ST^^<D 
[0 0 3 6] b9IB^1 0«g[^ck^HaiB^2cD 50 
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fcfiS i OiffifoZ* 

[0037] £tz, mmmmu. x#^j/*»*jhs 

[0 0 3 8] 0 8i:S$n§i5&, «£5fe<o«m^^H 

LfrL, mm&x^zmmmmte. m&mizms o ox: 

fc^fct^ 3 0 0 t Cggif 

[0 0 3 9] £st. *%^(Z)}f»^»^m^^ HOH 
ifi^ffitt, (a) Btt»»tttt#Btt»»l:J:9T* 
iSSiifciSli:, *fi»tt»»*'&»:STiftJiS:»Bl« 
/&T£Xg<h:, (b) S}fBTfl6H±tc, illS^^ K 
^SWt^Iit, (c) NORBS's^ H± 

(d) mzTwm. mmmmm.'sy &<ktf&mm 

t, (e) mttt?^ yn-<Dmm$kmwk±.\z, mm^- 
-7imm^ffinzizLfz&^Tm<te%ffi*m!&~r 

£Xg<h. (f) Mffi«S««<hfe£*«£«)WUTX 

y^^A-it^Igi, (g) ttrfBx^-r^/N*-o- 

ai^iiT, iftffl^Mtsxgt, (h) ftfrie 

(e) (DT.m\z£-DT, &mm±izmfim&it!tirzx ? 
^yn-t. suie (g) cDxstCctoT. «»a^j« 

[0040] ±&<2Sjfi:#&£/8^£e:<LtCcfc9> fifiiB 

[0 04 1] ^0, Kf-^^> Bg^yHCr- 

±zitz>zL£<o-v£z>mmmmmm§5.^y k^mts 
[0042] i^tt, ^aw^fflKSSKa^'N^ k<z> 

»Jfi*ft«, ( i ) BttttfiSfcttJWttttfilCi^T 

MtSIgt, (j) HaSBTiftS±(C. sMtaa^ 

(k) NEWBIBft^^H± 

&mmmfr*te&&i<D&mm*n&&mm\zj: 

oTSIMtSIit, (1) mTfBTiiSJf , SufB^K 
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^ilt, X7-f^A-mi8<h, (m) mifBX 

n%\zvfctf^xm<uzm*Mj&~tz>T.mt, (n) 
mm&m&WL£uz>mfa±\z, m2(oumm^M^htm 
miz^^xmmm^^umt. (o) mm j m2<D®:m 

st, (p) mmm2(D^:mm^mmvT. mmmzm 

flctSIit, (q) MIS (m) 0IgCJ:oT, 

K±i:i^«snfc77^^-t, MJ2 (p) <djl 

[0 0 4 3] #5£BJTte. (n) ©I|l:6^T, 

[0 0 4 4] — 3£©**PjK±<DX*;|/ 

=F-% MAfcL 1 0 e VJ^±CDX*;i^~£t>o£HufB 

iSM«ft«^$«Ct^t^o b 

SmitC, lltEftRlfi^ Wffi»2<0«««t 
[0 0 4 5] mi8S (b) ^fctiHuK (j) COXS 

[0 0 4 6] £fc> HtTfB (f) SfctttaiB (n) (DXg 

[0 0 4 7] £fc> MG (c) , (k) , £fc\Z (n) 
[0 0 4 8] (h) Sfctt (q) cDXglc: 

7X^«»sie«toT«^-r'5c:t**ff*b^. 

[0 0 4 9] 

[%m<D^m<o^m] gin ^mconmoymm^ 
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[0050] C0sasiii^7 kh 

?>*-/H K*^a§iS2 i±l:, A 1 203^ 

S i 0 2 *t^«i»tt«»^6ftSTJfiBS:^bT. B 

*fflcoMR?a»«[fflia^^ k 2 2, iesfflo-r>y^^ 

12 4 ±l:x*+y^f ^ b^^Sf 1 2 5£^b 
10 [0 0 5 1] gffl2 5H 7"-y«^]ffiH 3 AtCgtbS 

$nrt^^o *^>iMi»aibT^iTt>-€-©»aiB«« 

*rra>T*£. £f c> Sfi2 50r-^fT^ (X 
*|pj) <b»frifi* f-^fpIffiH3A^^»Mh^f6) 
(Y^IrJ) ei6l'5!6«*^^<*«>ebfc*^TJP<»: 

Ttt, I6#I2 4 <b«SXtK2 6 ^K^- 

[0 0 5 2] l^bT, Blr-^, ^r-y#ftffi 
20 H3 A$:Jfgjt-^^(C, r-^MH3AI:lWft 

[0 0 5 3] **Jfi<Z)^8l^ffl»a!»»fi8^L'\y 
KH3T11 aii2 4(7)gfl2 5(!:0^ffi> 

OTist 2 6 (D&mm 2 5 1 <D»<smifi, ^-^n 

T-y*ffSlSH3A^tLT, /N-f h^lRl (Y^r 
IrJ) I:|r1^oT««M2 6©»»iB2 6 ACS^ST 

30 *k w mmt % ct9i:$nxt^. 

[0 0 5 4] MRSMI^^ K2 2 01^^7^ 

»S»IRa^^y KH 3 co^-y^F^lBH 3Al:fffi$ 
tlt^S. MRiWHa^y H 2 2 i«< >^f >f y 
'Vy F 2 3fCflKSn^«StJ4. «®2 7£rigbT#X.b 

[0 0 5 5] B2H Bl<B»»S!Stt«ft'\*.y FH 3 
©MRS!J»IK«a'\y H2 2£>&TS^ yyVf^^sw 
h*2 3«jaogK»WrffiHT»*. 
40 [0 0 5 6] B4ffl(0MRS»I8S^^ F2 2I1 * 

^&5M2 1C, TiS^"Cfe^*feaS2 2 a^^b 
T> T»->-;UHJB2 2 b, T«*ty^«2 2c, M 
R$fi22d, A-K/H7X1 , 
g 2 2 e , ±g&=P* 7^l2 2f £>£tf. ±g^>-;V H 

i2 2g^i$nTM$nxt^o tbkv'-^kjb 

2 2 b<h±gB->-;i/KJB2 2 gt^R^nfc^^-yir 
»lflI"r*«#*MRSI»«HB»A.-y K 2 2 <nm%¥* v 
7G 3 

50 [0 0 5 7] MRIIIffigA^ H 2 2±{I^tt^n^> 
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^3/ K2 2 tHfiSfcSJR^riE^nir^HctQT, ±^> 

g2 3 e^SI^nTM^tlTt^o TSG37/i2 3 
a £±gg3 7i23e izmZztlfrmn.T-'JlZttfa'tZ 
mHM>?i?T<<7'\y K2 3C0^^-v^7 P G4 fc 

[0 0 5 8] ffijR/I 22a, Ttft^-F y ~7M 22c, ± 
3B^> *y 2 2 f, *t^7 r l2 3bH A I 2O3* 
fcttS i 02tri:oT^fi£$nTl^. Sfc, TIBS/— 
;UH«2 2b> ±^y-JH^!2 2g (T»7I2 3 
a) , ±»3 7i2 3eH /WD^fftdfORIM 
jBH^oTM^nil^o lli2 2e, 

J:^TMSnTl^. «8I2 3dHl/y^M:io 
[0 0 5 9] £fc> >#>7t4 7^7 K 2 3±i3, ffi 

iit$)i)i6ti2 4^i$n, ^i2 4<h§is 

fi2 6^ X*+y^f»^^)ftfi2 5^ 
[0 0 6 0 ] gfI2 5(7)7"- y^fpjMH 3 AfC*5JtS 
AK43^TOT&0* f-y*tlSffiH3A^f);W h>7 

[0 0 6 1 ] &*5, *HJfiCD»!BT?tt, 2 4 CDS 

f!2 5«hCDS-&®. :fccl;l*«BK«2 6<Bgg»Ji2 5 

£©»£B<offiaw*, ai6i:ssnfca#oa»s!ii 

KSSa^y hoI»JB1 4©*»«l 5t©»-&ffl, & 
cfctf^HSfil 6OS5SJI1 5 9* 

[0 0 6 2] Ufc^oT, »«12 5S^Uc> teSS 
2 4iSISS2 6 fi£#<BS»rS»R» 

[0 0 6 3] **»0>»I6-Ctt* *&§iJI 2 4 (7)1 

ti 2 5 t©S6B, *±tW6«*«2 6<0flE*B2 5 

[0 0 6 4] ^JfiCD^ffioaWSffKfflig^y FH 3 

[0 0 6 5] HHte^^ Kgf4 OTte* @£K^A (0 

^l:J:0@&h , 7A4 0 a^W^fwJ'MellteBlft^n 
14 O^^U^^ttKHTSf^ftK^ft^^nT^RJ^ 
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rfiJ^frT^. COM H7A4 0 a^dlfeU c 
<D(hI£EK^A4 0 a IC««*nfc«a^!y 
^-^T£:^-T£ 0 §3(7){5]gA7 H^STii> Iffi 
(D^A7HH3, H3MiM:^tl)filt:lWb 

[0 0 6 6] «^^/ KH3H 0gK7A4 0 

a (I 3 ffl«±«*cS*lT fc^. 
[0 0 6 7] 0 4tt, *^^CDteco*SS<D^S8?:^TS 

10 W>^/HF^^^M3 11L Al 2 03-^ 

s i oifcE<Dm^mmfrt>t±z>Ti&m$:iti,T:. m 

^y^\^H3 3, *5£tfM§l <E>SB8£T&5A 1 203^ 

[0068] 3 4 tmmmz e tafi. x#*v* 

20 S*^^fi:^gfl3 7^^LT^^$n^Ct(rcJ; 
[0 0 6 9] *£*Jf3 7tt. t=~7 p ^1p]®H4 AiC^tB 

fc, S*S3 7C7)^-y^fr^^] (X*lRi) <om&&. 
T~y*ff"3ffiH4 A*>6/vf b>5f6] (YTjft) 

[0 0 7 0] U*T, ISlT-m T^-^fpJffi 
H 4 ASSIST 5 IRK, 7=— y«MH4 A 

[0071] $&, ^^jfio^jfioHKswKaia^y 

t:»oTSHS3 5©iSl3 5 AtCS££Ta^ 

W ic iiijor 5 «£ e> k $ nr t> -5 0 

[0 0 7 2] URMMmm^y K3 2^^^;^ 
*5<fctf-f yW^A-f^y K3 3comM*^:m. }S 

7 FH4 <0^- y^^l® H 4 AlcSttib 
T^5. MRS»ISlA7 H 3 2 >^^7t^ 
40 y K3 3£8SSn*«aHi> Sffi 3 8 &mVTffi£tl 

[0073] i5ii m4<ommm»fsm^y kh4 

(DMRS»K»^!y H 3 2 £><kZM /Wr^^^y 
K3 3Siaa)S87^»rffiHT*^. 

[0 0 7 4] B^fflCDMRSSKfflia^ry K 3 2fl « 

&ft5SS3 1i:, T*iT$)^S6ii3 2a^l 
T> T»5/- ;PKi3 2b, TMt7yi3 2c, M 
RifI32d, A-H/H7X1 (^-ttT) , 
50 I32e, ±S8^^^^H3 2 f *5<fc^ ±fflv-;i/ H 
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3 2b £±&z/-)\, K132g KftiftfciKm^-- 
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(54) SLIDING TYPE THIN FILM MAGNETIC HEAD AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the sliding type thin film magnetic head, as we!! as its 
manufacturing method, which is capable of preventing magnetic particles from sticking to the 
face of the magnetic head opposite to a magnetic tape when the tape slides on the face and 
which therefore is capable of improving the recording characteristic of the magnetic tape. 
SOLUTION: With the adhesive layer 25 unexposed to the face H3A opposite to a tape, the 
thickness of the layer 25 in the tape running direction (X direction) is made thicker as a 
distance becomes longer from the opposite face H3A in the height direction (Y direction). 
Consequently, when the magnetic tape slides on the face H3A opposite to the tape, magnetic 
particles are prevented from sticking to the face H3A. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic 
material. It has the protective-group board formed with the thin film magnetic head, the protective coat which consists of an insulating material 
and the magnetic material, or the non-magnetic material. In the slid type thin film magnetic head by which the magnetic gap of the 
aforementioned thin film magnetic head is exposed to the tape opposed face of the aforementioned magnetic head It is the slid type thin film 
magnetic head to which the aforementioned protective coat is joined to the aforementioned protective-group board through the glue line, and 
this glue line is characterized by forming the direction of the back side of the height direction thickly rather than the aforementioned tape 
opposed face side. 

[Claim 2] It has the following and the 1 st protective coat of the above and the 2nd protective coat of the above are joined through the glue line, 
this glue line It is characterized by forming the back side of the height direction thickly rather than the aforementioned tape opposed face side. 
The ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic material. The 
slid type thin film magnetic head by which it has the protective-group board formed with the thin film magnetic head, the protective coat which 
consists of an insulating material and the magnetic material, or the non-magnetic material, and the magnetic gap of the thin film magnetic head 
is exposed to the tape opposed face of the aforementioned magnetic head. The aforementioned protective coat is the 1 st protective coat by 
which thin film formation was carried out on the aforementioned thin film magnetic head formed on the aforementioned substrate. The 2nd 
protective coat by which thin film formation was carried out at the aforementioned protective -group board. 

[Claim 3] The aforementioned glue line is the slid type thin film magnetic head according to claim 1 or 2 which has not appeared in a tape 
opposed face. 

[Claim 4] The thickness of the aforementioned glue line is the slid type thin film magnetic head according to claim 1 to 3 which increases 
continuously until it reaches the back end side of the aforementioned protective-group board toward the height direction with a tape opposed 
face as the starting point. 

[Claim 5] The slid type thin film magnetic head according to claim 1 to 4 whose aforementioned thin film magnetic head is MR type thin film 
magnetic head. 

[Claim 6] The slid type thin film magnetic head according to claim 1 to 4 whose aforementioned thin film magnetic head is the compound-die 
thin film magnetic head of MR type thin film magnetic head and the inductive magnetic head. 

[Claim 7] The slid type thin film magnetic head according to claim 1 to 6 in which the aforementioned protective-group board is formed with 
non-magnetic materials, such as an alumina titanium carbide, titanium calcium, and a calcium ferrite. 

[Claim 8] The aforementioned protective coat is the slid type thin film magnetic head according to claim 1 to 7 currently formed of aluminum 
203 or Si02. 

[Claim 9] The aforementioned glue line is the slid type thin film magnetic head according to claim 1 to 8 currently formed by epoxy system 
adhesives or low-mefting-gfass system adhesives. 

[Claim 10] The manufacture method of the slid type thin film magnetic head characterized by providing the following, (a) The process which 
carries out thin film formation of the ground layer which consists of an insulating material on the substrate formed with the magnetic material 
or the non-magnetic material, (b) The process which carries out thin film formation of the thin film magnetic head on the aforementioned 
ground layer, (c) The process which carries out thin film formation of the protective coat which consists of an insulating material on the 
aforementioned thin film magnetic head, (d) Cut the aforementioned ground layer, the aforementioned thin film magnetic head, and the 
substrate in which the protective coat was formed. The process used as a slider bar, and the process which forms the slot which becomes 
deep on the aforementioned protective coat of the (e) aforementioned slider bar as it separates from the aforementioned tape opposed face, (f) 
The process which cuts the substrate used as a protective-group board, and is used as a slider bar, and the end side of the (g) aforementioned 
slider bar are ground. The process which the aforementioned slot and the aforementioned inclined plane are made to counter, and carries out 
adhesion fixation of the slider bar with which the slot was formed on the protective coat of the process which forms an inclined plane, and the 
process of (h) above (e), and the slider bar with which the inclined plane was formed of the process of the above (g) with adhesives. 
[Claim 1 1] The manufacture method of the slid type thin film magnetic head characterized by providing the following, (i) Process which carries 
out thin film formation of the ground layer which consists of an insulating material on the substrate formed with the magnetic material or the 
non-magnetic material. G) The process which carries out thin film formation of the thin film magnetic head on the aforementioned ground layer, 
(k) The process which carries out thin film formation of the 1 st protective coat which consists of an insulating material on the aforementioned 
thin film magnetic head by the vacuum forming-membranes method. (0 Cut the aforementioned ground layer, the aforementioned thin film 
magnetic head, and the substrate in which the 1st protective coat was formed. The process used as a slider bar, and the process which forms 
the slot which becomes deep on the aforementioned protective coat of the (m) aforementioned slider bar as it separates from the 
aforementioned tape opposed face, (n) The process which carries out thin film formation of the 2nd protective coat by the vacuum forming- 
membranes method on the substrate used as a protective -group board, (o) The process which cuts the substrate in which the 2nd protective 
coat of the above was formed, and is used as a slider bar, (p) The slider bar with which the slot was formed on the protective coat of the 
process which grinds the 2nd protective coat of the above and forms an inclined plane, and the process of (q) above (m), The process which 
the aforementioned slot and the aforementioned inclined plane are made to counter, and carries out adhesion fixation of the slider bar with 
which the inclined plane was formed of the process of the above (p) with adhesives. 

[Claim 12] The manufacture method of the slid type thin film magnetic head according to claim 10 or 11 that the aforementioned thin film 
magnetic head formed in the process of the above (b) or the above Q) " s MR type thin film magnetic head. 

[Claim 13] The manufacture method of the slid type thin film magnetic head according to claim 10 or 11 that the aforementioned thin film 
magnetic head formed in the process of the above (b) or the above (j) is the compound-die thin film magnetic head of MR type thin film 
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magnetic head and the inductive magnetic head. 

[Claim t4] The manufacture method of the slid type thin film magnetic head according to claim 10 to 13 that the substrate used as the 
aforementioned protective-group board used at the process of the above (f) or the above (n) is formed with non-magnetic materials, such as 
an alumina titanium carbide, titanium calcium, and a calcium ferrite. 

[Claim 15] The manufacture method of the slid type thin film magnetic head according to claim 10 to 14 which forms the aforementioned 
protective coat or the 1 st protective coat of the above, and the 2nd protective coat of the above by aluminum 203 or Si02 in the process of 
the above (c). (k), or (n). 

[Claim 16] The manufacture method of the slid type thin film magnetic head according to claim 10 to 15 of pasting up the aforementioned 
protective coat, the aforementioned protective-group board, or the 1st protective coat of the above and the 2nd protective coat of the above 
with epoxy system adhesives or low-melting-glass system adhesives in the process of the above (h) or (q). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case the slid type thin film magnetic head which constitutes the magnetic recorder and reproducing device of the 
visual equipment which records a record signal on a magnetic tape and is reproduced, or the data magnetic recorder and reproducing device for 
computers is started, especially a magnetic tape slides on the tape opposed face of the magnetic head, this invention can prevent that a 
magnetic powder adheres to the aforementioned tape opposed face, and relates to the slid type thin film magnetic head which can raise the 
magnetic-recording property of a magnetic tape, and its manufacture method. 
[0002] 

[Description of the Prior Art] In the magnetic recording medium in a visual equipment or the magnetic recorder and reproducing device which 
saves the data for computers, the magnetic head is carried in the rotating drum of rotary-head equipment, while a magnetic tape contacts and 
runs by helical tracing to the aforementioned rotating drum, the aforementioned rotating drum rotates, and record operation is performed by the 
helical scan to a magnetic tape. 

[0003] The perspective diagram showing an example of the magnetic head of the former [ drawing 14 ] and drawing 15 are the plans showing 
the rotary-head equipment of a magnetic recorder and reproducing device with which the aforementioned magnetic head was carried. 
[0004] As shown in drawin g 14 , the magnetic head HI has the cores 1 and 2 formed by magnetic materials of high permeability, such as a 
ferrite, in the sliding surface with magnetic tape T, a magnetic material layer is infixed in the opposite section with cores 1 and 2. and magnetic- 
gap G is formed. The coils 3 and 4 for record / reproduction in the aforementioned cores 1 and 2 are Moreover, in tape opposed 
face HI A, the V character-like gap regulation slots 5 and 5 are formed in the both-sides section of cores 1 and 2, and the width of recording 
track Tw of magnetic-gap G is specified. In addition, it fills up with Si02, the non-magnetic material, for example, the junction glass, of abrasion 
resistance, etc. in this gap regulation slot 5 and 5. 

[0005] With the rotary-head equipment 10 formed in the magnetic recorder and reproducing device shown in drawing 15 , a fixed drum (not 
shown) is fixed, rotating-drum 1 0a of this and the same axle is supported by the aforementioned fixed drum lifting free [ rotation ], and the 
rotation drive of the rotating-drum 10a is carried out in the direction of an arrow by the power of a motor. Magnetic tape T which is a 
magnetic-recording medium is twisted around rotary-head equipment 10 the degree of predetermined angle by helical tracing, and runs in the 
direction of an arrow. In the meantime, rotating-drum 10a rotates and the magnetic head H1 carried in this rotating-drum 10a scans magnetic 
tape T. With the rotary-head equipment of drawing 1 5 , 1 set of magnetic heads HI and H1 are formed in the position which counters mutually. 
[0006] By the magnetic head HI shown in drawing 14 , magnetic-gap G is formed by the predetermined width of recording track Tw by carrying 
out the grinding process of the opposite section of a core 1 and a core 2. 

[0007] In recent years, in order to realize high recording densrty-ization to a magnetic-recording medium in the magnetic recorder and 
reproducing device of a visual equipment, the data magnetic recorder and reproducing device for computers, etc., the formation of a ** truck 
and RF-izing which narrow the width of recording track are attained. 

[0008] It is necessary to make small the width of recording track Tw of a magnetic gap for the formation of a ** truck. Moreover, it is 

necessary to raise the process tolerance of a magnetic gap as ** truck-ization is advanced. Especially, recently, the format of 10 micrometers 

or less is also increasingly proposed for the width of recording track Tw. However, in the magnetic head H1 shown in drawing 14 . it is becoming 

difficult to raise a process tolerance as ** truck-ization is advanced, since magnetic-gap G is formed by the grinding process. 

[0009] Then, since it corresponds to ** truck-ization, using the thin film magnetic head formed of a thin film formation process is proposed. 

[0010] Drawing 16 is the perspective diagram of the slid type thin film magnetic head. MR type thin film magnetic head 12 for reproduction, the 

inductive head 13 for record, and the insulating layer 14 that is a protective coat were formed of the thin film formation process on the 

substrate 1 1 which consists of an alumina titanium carbide, and the protective-group board 16 which consists of an alumina titanium carbide 

with the epoxy system adhesives 15 on an insulating layer 14 has pasted up further this slid type thin film magnetic head H2. 

[0011] The magnetic gap of MR type thin film magnetic head 12 and the magnetic gap of an inductive head 13 are exposed to tape opposed 

face H2A of the slid type thin film magnetic head. The current passed by MR type thin film magnetic head 12 and the inductive head 13 is given 

through an electrode 1 7. 

[0012] 

[Problem(s) to be Solved by the Invention] Drawing 1 7 is the expansion fragmentary sectional view of the MR type thin film magnetic-head [ of 
the slid type thin film magnetic head H2 of drawin g 16 ] 12, and inductive head 13 circumference. 

[0013] Through insulating-layer 12a which is a ground layer, the laminating of lower shield layer 12b, lower gap layer 12c, 12d of MR element 
layers, electrode layer 12e, 12f of up gap layers, and the 12g of the up shield layers is carried out, and MR type thin film magnetic head 12 for 
reproduction is formed in the substrate 1 1 which consists of an alumina titanium carbide. The portion which counters the magnetic tape 
inserted into lower shield layer 12b and 12g of up shield layers serves as the magnetic gap G1 of MR type thin film magnetic head 12. 
[0014] On lower core layer 13a of an up shield layer and combination, the laminating of gap layer 13b, coil layer 13c, 13d of insulating layers, 
and the up core layer 13e is carried out, and the inductive head 13 for record formed on MR type thin film magnetic head 12 for reproduction is 
formed. The portion which counters the magnetic tape inserted into lower core layer 13a and up core layer 13e serves as the magnetic gap G2 
of an inductive head 1 3. 

[0015] Furthermore, the laminating of the insulating layer 14 is carried out on an inductive head 13, and the protective-group board 16 which 
consists of an alumina titanium carbide is joined through the glue line 1 5 which consists of epoxy resin adhesive on an insulating layer 1 4. 
[0016] In the slid type thin film magnetic head shown in drawin g 16 and drawing 17 , the thickness of a glue line 15 is thickness sigmal fixed 
until a glue line 15 reaches [ from the field exposed to tape opposed face H2A ] the field exposed to the back end side 16A side of the 
protective-group board 16. Therefore, the glue line 15 is exposed to tape opposed face H2A by thickness sigmal. 



http://wvvw4.ipdl jpo.gojp/c 



03/06/18 



2/6 ^— V 



[0017] When the glue line 15 was exposed to tape opposed face H2A by such thickness sigmal and a magnetic tape slid on tape opposed face 
H2A, the magnetic powder separated from the magnetic tape and the problem of adhering to exposed-surface 1 5A of a glue line 1 5 had arisen. 
[0018] ff a magnetic powder separates from a magnetic tape, the magnetic properties of a magnetic tape will fall [ the part in which the 
magnetic powder separated ]. Moreover, in the state where the magnetic powder has adhered to exposed-surface 1 5A of a glue line 1 5, when a 
magnetic tape slides on exposed-surface 1 5A of a glue line 1 5, a magnetic powder may carry out the reattachment to the arbitrary parts of a 
magnetic tape. When it arises that a magnetic powder carries out the reattachment to the arbitrary parts of a magnetic tape, rt becomes 
impossible to record a signal correctly on a magnetic tape, and it becomes impossible to reproduce correctly the signal currently originally 
recorded. 

[0019] this invention is for solving the above-mentioned conventional technical problem, in case a magnetic tape slides on the tape opposed 
face of the magnetic head, can prevent that a magnetic powder adheres to the aforementioned tape opposed face, and aims at offering the slid 
type thin film magnetic head which can raise the magnetic-recording property of a magnetic tape, and its manufacture method. 
[0020] 

[Means for Solving the Problem] this invention on the substrate formed with the magnetic material or the non-magnetic material The ground 
layer which consists of an insulating material, the thin film magnetic head, the protective coat which consists of an insulating material, And have 
the protective-group board formed with the magnetic material or the non-magnetic material, and the magnetic gap of the aforementioned thin 
film magnetic head sets to the slid type thin film magnetic head exposed to the tape opposed face of the aforementioned magnetic head. The 
aforementioned protective coat is joined to the aforementioned protective-group board through the glue line, and this glue line is characterized 
by forming the back side of the height direction thickly rather than the aforementioned tape opposed face side. 

[0021] In the slid type thin film magnetic head of this invention, it is thick as the aforementioned glue line separates the thickness of the glue 
line which joins the aforementioned protective-group board to the aforementioned protective coat toward the height direction (the direction of 
Y) from the aforementioned tape opposed face. 

[0022] Therefore, the adhesive strength of a protective layer and a protective-group board is fully securable, since area of the glue line 
moreover exposed to the tape opposed face of the magnetic head is made to the minimum, it can prevent that many magnetic powders adhere 
to the aforementioned tape opposed face, and the magnetic-recording property of a magnetic tape can be raised. 

[0023] this invention moreover, on the substrate formed with the magnetic material or the non-magnetic material The ground layer which 
consists of an insulating material, the thin film magnetic head, the protective coat which consists of an insulating material. And have the 
protective-group board formed with the magnetic material or the non-magnetic material, and the magnetic gap of the thin film magnetic head 
sets to the slid type thin film magnetic head exposed to the tape opposed face of the aforementioned magnetic head. The 1st protective coat 
by which thin film formation was carried out on the aforementioned thin film magnetic head by which the aforementioned protective coat was 
formed on the aforementioned substrate, It has the 2nd protective coat by which thin film formation was carried out to the aforementioned 
protective-group board, the 1 st protective coat of the above and the 2nd protective coat of the above are joined to it through the glue line, and 
this glue line is characterized by forming the back side of the height direction thickly rather than the aforementioned tape opposed face side. 
[0024] If the aforementioned glue line is directly joined to the aforementioned protective-group board, when a magnetic tape will slide on the 
aforementioned tape opposed face, the aforementioned protective-group board may be damaged in an interface with the aforementioned glue 
line. When especially the aforementioned protective- group board is formed like the alumina titanium carbide of the material which degraining of 
crystal grain tends to produce, the aforementioned protective-group board tends to degrain in an interface with the aforementioned glue line. 
Since it generates when intermolecular force (Van der Waals force) works between the molecule which mainly constitutes adhesives, and the 
molecule which constitutes the aforementioned protective-group board, the junction force of the aforementioned glue line and the 
aforementioned protective-group board is because sufficient bonding strength cannot be obtained. 

[0025] Then, thin film formation of the 2nd protective coat which consists of an insulating material is carried out by the spatter etc., and the 
aforementioned glue line is joined to this 2nd protective coat by the field which counters the aforementioned glue line of the aforementioned 
protective-group board. 

[0026] In a spatter, the material atom of the 2nd protective coat of the above with the energy beyond a fixed level, for example, energy 1 0eV or 
more, is driven in on the aforementioned protective-group board. At this time, covalent bond of the material atom of the 2nd protective coat of 
the above and the composition atom of the aforementioned protective-group board can be carried out. Therefore, since the junction force of 
the aforementioned protective-group board and the 2nd protective coat of the above becomes powerful, it is avoided that a protective-group 
board is damaged in an interface with the aforementioned glue line. 

[0027] And adhesion of a magnetic powder can be suppressed by making into the minimum area which the glue line currently formed between 
protective layers in this way exposes to a tape opposed face. 

[0028] Moreover, as for the aforementioned glue line, having not appeared in a tape opposed face is desirable. However, it is possible when a 
glue line is slightly exposed to a tape opposed face. 

[0029] Moreover, increasing continuously is desirable until the thickness of the aforementioned glue line reaches the back end side of the 
aforementioned protective-group board toward the height direction with a tape opposed face as the starting point. 

[0030] However, the thickness of the aforementioned glue line may be thick gradually in the height direction, or the thickness of a glue line may 
once become thick towards the height direction, and may become thin towards the height direction after that. 

[0031] In addition, as the aforementioned thin film magnetic head, only MR type thin film magnetic head for reproduction may be formed, and 
the compound-die thin film magnetic head by which the laminating of the inductive magnetic head for record was carried out to the upper layer 
of MR type thin film magnetic head for reproduction may be formed. 

[0032] If it is the compound-die thin film magnetic head by which the laminating of the inductive head for record was carried out to the upper 
layer of MR type thin film magnetic head for reproduction, the one magnetic head can perform record and reproduction. Moreover, since the 
aforementioned inductive head is formed of thin film formation processes, such as resist photo lithography, it is easy to raise the process 
tolerance of a magnetic gap, and ** truck-ization becomes easy. However, the magnetic field strength which an inductive head generates is 
weaker than the magnetic field strength which the bulked type magnetic head which consists of copper wire coiled around the core of a 
magnetic material used well and this core generates, in order to record a signal on a magnetic tape conventionally. Therefore, when using an 
inductive head as the magnetic head for recording a record signal on a magnetic tape, it is necessary to make tape ** of a magnetic tape thin 
and to raise the record sensitivity by the side of a magnetic tape. 

[0033] There are for example, an alumina titanium carbide, titanium calcium, a calcium ferrite, etc. in the non-magnetic material which forms the 
aforementioned protective-group board. 

[0034] When a magnetic tape runs the tape opposed face top of the slid type thin film magnetic head, the aforementioned protective-group 
board is formed in order to prevent wearing out superfluously MR type thin film magnetic head and an inductive head or damaging. 
[0035] Since the non-magnetic material mentioned above is the stiff quality of the material, it is suitable as a material which forms the 
aforementioned protective-group board. 
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[0036] Moreover, there are aluminum 203 or Si02 in an insulating material which forms the 1 st protective coat of the above, and the 2nd 
protective coat of the above. 

[0037] Moreover, as for the aforementioned glue line, it is desirable to be formed by epoxy system adhesives or low-melting-glass system 
adhesives. 

[0038] High-melting point textile-glass-yarn adhesives have been used for manufacture of the conventional magnetic head as shown in drawing 
8 . However, rt is necessary to heat high-melting point textile-glass-yam adhesives at the temperature of about 800 degrees C at the time of 
junction. However, if the elevated temperature of no less than 800 degrees C **, the property of MR type thin film magnetic head which 
constitutes this invention will deteriorate. The temperature which MR type thin film magnetic head can bear is to about 300 degrees C 
generally. Therefore, in this invention, it is desirable that the aforementioned glue line is formed by the epoxy system adhesives or low-melting- 
glass system adhesives which can perform an adhesion process below 300 degrees C. 

[0039] Moreover, the manufacture method of the slid type thin film magnetic head of this invention (a) The process which carries out thin film 
formation of the ground layer which consists of an insulating materia! on the substrate formed with the magnetic material or the non-magnetic 
material, (b) The process which carries out thin film formation of the thin film magnetic head on the aforementioned ground layer, and the 
process which carries out thin film formation of the protective coat which consists of an insulating material on the (c) aforementioned thin film 
magnetic head, (d) The aforementioned ground layer, the aforementioned thin film magnetic head, and the substrate in which the protective 
coat was formed are cut. The process used as a slider bar, and the process which forms the slot which becomes deep on the aforementioned 
protective coat of the (e) aforementioned slider bar as it separates from the aforementioned tape opposed face, (f) according to the process 
which cuts the substrate used as the aforementioned protective -group board, and is used as a slider bar, the process which grinds the end side 
of the (g) aforementioned slider bar, and forms an inclined plane, and the process of (h) above (e) It is characterized by having the process 
which the aforementioned slot and the aforementioned inclined plane are made to counter, and carries out adhesion fixation of the slider bar 
with which the slot was formed on the protective coat, and the slider bar with which the inclined plane was formed of the process of the above 
(g) with adhesives. 

[0040] By using the above-mentioned manufacture method, the glue line which consists of the aforementioned adhesives can form the slid type 
thin film magnetic head which is thick according to the other side in the height direction (the direction of Y) from the aforementioned tape 
opposed face. 

[0041] That is, in case a magnetic tape slides on the tape opposed face of the magnetic head, it can prevent that a magnetic powder adheres 
to the aforementioned tape opposed face, and the slid type thin film magnetic head which can raise the magnetic-recording property of a 
magnetic tape can be formed. 

[0042] Or the manufacture method of the slid type thin film magnetic head of this invention (i) The process which carries out thin film formation 
of the ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic material, (j) 
The process which carries out thin film formation of the thin film magnetic head on the aforementioned ground layer, and the process which 
carries out thin film formation of the 1 st protective coat which consists of an insulating material on the (k) aforementioned thin film magnetic 
head by the vacuum forming-membranes method, (I) The aforementioned ground layer, the aforementioned thin film magnetic head, and the 
substrate in which the 1 st protective coat of the above was formed are cut. The process used as a slider bar, and the process which forms the 
slot which becomes deep on the aforementioned protective coat of the (m) aforementioned slider bar as it separates from the aforementioned 
tape opposed face, (n) The process which carries out thin film formation of the 2nd protective coat by the vacuum forming-membranes method 
on the substrate used as the aforementioned protective-group board, (o) according to the process which cuts the substrate in which the 2nd 
protective coat of the above was formed, and is used as a slider bar, the process which grinds the 2nd protective coat of (p) above, and forms 
an inclined plane, and the process of (q) above (m) It is characterized by having the process which the aforementioned slot and the 
aforementioned inclined plane are made to counter, and carries out adhesion fixation of the slider bar with which the slot was formed on the 
protective coat, and the slider bar with which the aforementioned inclined plane was formed of the process of the above (p) with adhesives. 
[0043] In this invention, thin film formation of the 2nd protective coat which consists of an insulating material by the spatter etc. on the 
aforementioned protective-group board is carried out in the process of the above (n). 

[0044] In a spatter, the material atom of the 2nd protective coat of the above with the energy beyond a fixed level, for example, energy 10eV or 
more, is driven in on the aforementioned protective -group board. At this time, covalent bond of the material atom of the 2nd protective coat of 
the above and the composition atom of the aforementioned protective-group board can be carried out. Therefore, since the junction force of 
the aforementioned protective-group board and the 2nd protective coat of the above becomes powerful, when a magnetic tape slides on the 
aforementioned tape opposed face top, it is avoided that the aforementioned protective-group board is damaged in an interface with the 2nd 
protective coat of the above. 

[0045] In addition, as the aforementioned thin film magnetic head formed in the process of the above (b) or the above (j), only MR type thin film 
magnetic head for reproduction may be formed, and the compound-die thin film magnetic head by which the laminating of the inductive 
magnetic head for record was carried out to the upper layer of MR type thin film magnetic head for reproduction may be formed. 
[0046] Moreover, as for the substrate used as the aforementioned protective-group board used at the process of the above (f) or the above 
(n), it is desirable to be formed with the non-magnetic material of the stiff quality of the materials, such as for example, an alumina titanium 
carbide, titanium calcium, and a calcium ferrite. 

[0047] Moreover, in the process of the above (c), (k), or (n), the aforementioned protective coat or the 1 st protective coat of the above, and 
the 2nd protective coat of the above can be formed by aluminum 203 or Si02. 

[0048] Furthermore, in the process of the above (h) or (q), it is desirable to paste up with the epoxy system adhesives or low-melting— glass 
system adhesives which can perform an adhesion process at the temperature of 300 degrees C or less to which the property of MR type thin 
film magnetic head does not deteriorate the aforementioned protective coat, the aforementioned protective- group board, or the 1 st protective 
coat of the above and the 2nd protective coat of the above. 
[0049] 

[Embodiments of the Invention] Drawing 1 is the perspective diagram of the slid type thin film magnetic head showing the gestalt of operation 
of this invention. 

[0050] This slid type thin film magnetic head H3 minds the ground layer which consists of insulating material, such as aluminum 203 and Si02, 
on the substrate 21 which consists of an alumina titanium carbide. The insulating layer 24 which consists of MR type thin film magnetic head 22 
for reproduction, an inductive head 23 for record, and aluminum 203 that is a protective coat is formed of a thin film formation process. It is 
formed by joining the protective -group board 26 which consists of an alumina titanium carbide through the glue line 25 which consists of epoxy 
system adhesives on an insulating layer 24. 

[0051] The glue line 25 is not exposed to tape opposed face H3A. Or even if it has exposed, the exposed-surface product is few. Moreover, the 
thickness of the tape run direction (the direction of X) of a glue line 25 is thick as the other distance becomes large in the height direction (the 
direction of Y) from tape opposed face H3A. Therefore, in this slid type thin film magnetic head H3, adhesion with an insulating layer 24 and the 
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protective-group board 26 is made in the part mainly separated from tape opposed face H3A to the height side. 

[0052] Therefore, in case a magnetic tape slides on tape opposed face H3A, it can prevent that a magnetic powder adheres to tape opposed 
face H3A, or can suppress, and the magnetic-recording property of a magnetic tape can be raised. 

[0053] Moreover, let the plane of composition with the glue line 25 of an insulating layer 24, and the plane of composition with the glue line 25 
of the protective-group board 26 be the inclined planes to a flat surface perpendicular to the tape run direction (the direction of X) in the slid 
type thin film magnetic head H3 of the gestart of this operation. That is, the thickness of the tape run direction of a glue line 25 is made to be 
increased continuously until it results in back end side 26A of the protective-group board 26 toward the height direction (the direction of Y) 
with tape opposed face H3A as the starting point. 

[0054] The magnetic gap of MR type thin film magnetic head 22 and the magnetic gap of an inductive head 23 are exposed to tape opposed 
face H3A of the slid type thin film magnetic head H3. The current passed by MR type thin film magnetic head 22 and the inductive head 23 is 
given through an electrode 27. 

[0055] Drawing 2 is the fragmentary sectional view of the MR type thin film magnetic-head [ of the slid type thin film magnetic head H3 of 
drawin g 1 ] 22. and inductive head 23 circumference. 

[0056] Through insulating-layer 22a which is a ground layer, the laminating of lower shield layer 22b, lower gap layer 22c. 22d [ of MR element 
layers ]. hard bias layer (not shown), and electrode layer 22e. 22f of up gap layers, and the 22g of the up shield layers is carried out by the thin 
film formation process, and MR type thin film magnetic head 22 for reproduction is formed in the substrate 21 which consists of an alumina 
titanium carbide of it. The portion which counters the magnetic tape inserted into lower shield layer 22b and 22g of up shield layers serves as 
magnetic-gap G3 of MR type thin film magnetic head 22. 

[0057] Like MR type thin film magnetic head 22, on lower core layer 23a of an up shield layer and combination, the laminating of gap layer 23b, 
coil layer 23c, 23d of insulating layers, and the up core layer 23e is carried out by the thin film formation process, and the inductive head 23 for 
record formed on MR type thin film magnetic head 22 is formed of it. The portion which counters the magnetic tape inserted into lower core 
layer 23a and up core layer 23e serves as the magnetic gap G4 of an inductive head 23. 

[0058] Insulating-layer 22a, lower gap layer 22c, 22f of up gap layers, and gap layer 23b are formed of aluminum 203 or Si02. Moreover, lower 
shield layer 22b, 22g (lower core layer 23a) of up shield layers, and up core layer 23e are formed of soft magnetic materials, such as a 
permalloy. Electrode layer 22e and coil layer 23c are formed of conductive material, such as Cu. The hard bias layer is formed of hard magnetic 
materials, such as PtCo. 23d of insulating layers is formed of the resist. 

[0059] Moreover, on the inductive head 23, the laminating of the insulating layer 24 which is a protective coat is carried out, and the insulating 

layer 24 and the protective-group board 26 are joined through the glue line 25 which consists of epoxy system adhesives. 

[0060] The thickness of the tape run direction (the direction of X) in tape opposed face H3A of a glue line 25 is 0 in tape opposed face H3A, 

and it is thick as the other distance becomes large in the height direction (the direction of Y) from tape opposed face H3A. 

[0061] In addition, there is no bird clapper more narrowly than the area of a plane of composition with the glue line 15 of the insulating layer 14 

of the conventional slid type thin film magnetic head the area of a plane of composition with the glue line 25 of an insulating layer 24 and a 

plane of composition with the glue line 25 of the protective-group board 26 was indicated to be to drawing 16 with the gestalt of this operation, 

and a plane of composition with the glue line 15 of the protective-group board 16. 

[0062] Therefore, the junction force of the insulating layer 24 and the protective-group board 26 through the glue line 25 does not decline 
compared with the conventional slid type thin film magnetic head. 

[0063] In addition, although the plane of composition with the glue line 25 of an insulating layer 24 and the plane of composition with the glue 
line 25 of the protective-group board 26 are made into the inclined plane to a flat surface perpendicular to the tape run direction with the 
gestalt of this operation, let only one of planes of composition be inclined planes. 

[0064] Since the rotary-head equipment 40 formed in the magnetic recorder and reproducing device shown in drawi ng 3 is constituted, the slid 
type thin film magnetic head H3 of the gestalt of this operation can be used. 

[0065] With rotary-head equipment 40, a fixed drum (not shown) is fixed, rotating-drum 40a of this and the same axle is supported by the 
aforementioned fixed drum lifting free [ rotation ], and the rotation drive of the rotating-drum 40a is carried out in the direction of an arrow by 
the power of a motor. Magnetic tape T which is a magnetic-recording medium is twisted around rotary-head equipment 40 the degree of 
predetermined angle by helical tracing, and runs in the direction of an arrow. In the meantime, rotating-drum 40a rotates and the magnetic head 
H3 carried in this rotating-drum 40a scans magnetic tape T. With the rotary-head equipment of drawing 3 , 1 set of magnetic heads H3 and H3 
are formed in the position which counters mutually. 

[0066] In addition, the three or more magnetic heads H3 may be carried in rotating-drum 40a. 

[0067] Drawing 4 is the perspective diagram of the slid type thin film magnetic head showing the gestalt of other operations of this invention. In 
drawing 4 , the insulating layer 34 which consists of aluminum 203 which is MR type thin film magnetic head 32 for reproduction, the inductive 
head 33 for record, and the 1st protective coat is formed of the thin film formation process on the substrate 31 which consists of an alumina 
titanium carbide through the ground layer which consists of insulating material, such as aluminum 203 and Si02. Thin film formation of the 
insulating layer 36 which is the 2nd protective coat is carried out by the vacuum forming-membranes methods, such as a spatter, in the field 
which, on the other hand, counters the insulating layer 34 of the protective-group board 35 which consists of an alumina titanium carbide. 
[0068] The slid type thin film magnetic head H4 is formed by joining an insulating layer 34 and an insulating layer 36 through the glue line 37 
which consists of epoxy system adhesives. 

[0069] The glue line 37 is not exposed to tape opposed face H4A. Or exposed-surface products are few. Moreover, the thickness of the tape 
run direction (the direction of X) of a glue line 37 is thick as the other distance becomes large in the height direction (the direction of Y) from 
tape opposed face H4A. 

[0070] Therefore, in case a magnetic tape slides on tape opposed face H4A, it can prevent that a magnetic powder adheres to tape opposed 
face H4A, and the magnetic-recording property of a magnetic tape can be raised. 

[0071] Moreover, also by the slid type thin film magnetic head H4 of the gestalt of this operation, the thickness of the tape run direction of a 
glue line 37 is made to be increased continuously until it results in back end side 35A of the protective-group board 35 toward the height 
direction (the direction of Y) with tape opposed face H4A as the starting point. 

[0072] The magnetic gap of MR type thin film magnetic head 32 and the magnetic gap of an inductive head 33 are exposed to tape opposed 
face H4A of the slid type thin film magnetic head H4. The current passed by MR type thin film magnetic head 32 and the inductive head 33 is 
passed through an electrode 38. 

[0073] Drawing 5 is the fragmentary sectional view of the MR type thin film magnetic-head [ of the slid type thin film magnetic head H4 of 
drawing 4 ] 32, and inductive head 33 circumference. 

[0074] Through insulating-layer 32a which is a ground layer, the laminating of lower shield layer 32b, lower gap layer 32c, 32d [ of MR element 
layers ], hard bias layer (not shown), and electrode layer 32e. 32f of up gap layers, and the 32g of the up shield layers is carried out by the thin 
film formation process, and MR type thin film magnetic head 32 for reproduction is formed in the substrate 31 which consists of an alumina 
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titanium carbide of it The portion which counters the magnetic tape inserted into lower shield layer 32b and 32g of up shield layers serves as 
the magnetic gap G5 of MR type thin film magnetic head 32. 

[0075] Like MR type thin film magnetic head 32, on lower core layer 33a of an up shield layer and combination, the laminating of gap layer 33b. 
coil layer 33c, 33d of insulating layers, and the up core layer 33e is carried out by the thin film formation process, and the inductive head 33 for 
record formed on MR type thin film magnetic head 32 is formed of it. The portion which counters the magnetic tape inserted into lower core 
layer 33a and up core layer 33e serves as the magnetic gap G6 of an inductive head 33. 

[0076] Insulating-layer 32a, lower gap layer 32c, 32f of up gap layers, and gap layer 33b are formed of aluminum 203 or Si02. Moreover, lower 
shield layer 32b, 32g (lower core layer 33a) of up shield layers, and up core layer 33e are formed of soft magnetic materials, such as a 
permalloy. Electrode layer 32e and coil layer 33c are formed of conductive material, such as Cu. The hard bias layer is formed of hard magnetic 
materials, such as PtCo. 33d of insulating layers is formed of the resist 

[0077] The thickness of the tape run direction (the direction of X) in tape opposed face H4A of a glue line 37 is 0 in tape opposed face H4A, 
and it is thick as the other distance becomes large in the height direction (the direction of Y) from tape opposed face H4A. 
[0078] Therefore, in case a magnetic tape slides on the tape opposed face of the magnetic head, it can prevent that a magnetic powder 
adheres to a tape opposed face, and the magnetic-recording property of a magnetic tape can be raised. 

[0079] If the glue line 37 is directly joined to the protective-group board 35, when a magnetic tape will slide on tape opposed face H4A, the 
protective- group board 35 may be damaged in an interface with a glue line 37. When especially the protective-group board 35 is formed like the 
alumina titanium carbide of the material which degraining of crystal grain tends to produce, the protective-group board 35 tends to degrain in 
an interface with a glue line 37. Since it generates when intermolecular force (Van der Waals force) mainly works between the molecule which 
constitutes a glue line, and the molecule which constitutes the protective-group board 37, the junction force when a glue line 37 and the 
protective-group board 35 are joined is because sufficient bonding strength cannot be obtained. 

[0080] Then, thin film formation of the insulating layer 36 which is the 2nd protective coat which consists of insulating material, such as 
aluminum 203, is carried out by the spatter etc., and a glue line 37 is joined to an insulating layer 36 by the field which counters the glue line 37 
of the protective-group board 35. 

[0081] In a spatter, the material atom of an insulating layer 36 with the energy beyond a fixed level, for example, energy 10eV or more, is driven 
in on the protective-group board 35. At this time, covalent bond of the material atom of an insulating layer 36 and the composition atom of the 
protective-group board 35 can be carried out. Therefore, since the junction force of the protective-group board 35 and an insulating layer 36 
becomes powerful, when a magnetic tape slides on tape opposed face H4A, it is avoided in the interface of the protective-group board 35 and 
an insulating layer 36 that the protective-group board 35 is damaged. 

[0082] In addition, there is no bird clapper more narrowly than the area of a plane of composition with the glue line 15 of the insulating layer 14 
of the conventional slid type thin film magnetic head the area of a plane of composition with the glue line 37 of an insulating layer 34 and a 
plane of composition with the glue line 37 of an insulating layer 36 was indicated to be to drawing 16 also with the form of this operation, and a 
plane of composition with the glue line 15 of the protective-group board 16. 

[0083] Therefore, the junction force of the insulating layer 34 and insulating layer 36 through the glue line 37 does not decline compared with 
the conventional slid type thin film magnetic head. 

[0084] The slid type thin film magnetic head H4 of the form of this operation can be used as an equivalent device of the slid type thin film 
magnetic head H3 of the rotary-head equipment 40 formed in a magnetic recorder and reproducing device as shown in drawing 3 . 
[0085] In addition, although the plane of composition with the glue line 37 of an insulating layer 34 and the plane of composition with the glue 
line 37 of an insulating layer 36 are made into the inclined plane to a flat surface perpendicular to the tape run direction, only one of planes of 
composition are not cared about with the form of this operation as an inclined plane. 

[0086] Moreover, the form of operation of this invention shown in drawing 1 , drawing 2 . drawing 4 , and drawing 5 is the compound-die thin film 
magnetic head by which the laminating of the inductive head for record was carried out to the upper layer of MR type thin film magnetic head 
for reproduction. If it is the compound-die thin film magnetic head, the one magnetic head can perform record and reproduction. Moreover, 
since an inductive head is formed of thin film formation processes, such as resist photo lithography, it is easy to raise the process tolerance of 
a magnetic gap, and ** truck-ization becomes easy. 

[0087] Moreover, when a magnetic tape runs a tape opposed face H3A [ of the slid type thin film magnetic heads H3 and H4 ], and H4A top, the 
protective-group boards 26 and 35 are formed in order to prevent wearing out superfluously MR type thin film magnetic heads 22 and 32 and 
inductive heads 23 and 33 or damaging. There are titanium calcium, a calcium ferrite. etc. as non-magnetic materials other than the alumina 
titanium carbide suitable for the purpose which forms the protective-group boards 26 and 35. 

[0088] Moreover, you may use Si02 in addition to aluminum203 as an insulating material which forms the insulating layers 24, 34, and 36 which 
are protective coats. 

[0089] Furthermore, since glue lines 25 and 37 are formed with epoxy system adhesives, they can perform an adhesion process below 300 
degrees C, and do not reduce the property of MR type thin film magnetic head. In addition, glue lines 25 and 37 may be formed by low-merting- 
glass system adhesives instead of epoxy system adhesives. 

[0090] Drawing 6 to drawing 10 is a perspective diagram for explaining the manufacture method of the slid type thin film magnetic head of the 
gestalt operation of this invention shown in drawing 1 or drawing 2 . 

[0091] First, thin film formation of the ground layer which consists of insulating material, such as aluminum 203 and Si02. on the substrate 21 
which consists of an alumina titanium carbide is carried out by the spatter. Next, thin film formation of MR type thin film magnetic head 22 and 
the inductive head 23 is carried out one by one on this ground layer. After an inductive head 23 is formed, thin film formation of the insulating 
layer 24 which is the protective coat which consists of aluminum 203 is carried out by the spatter. Drawing 6 shows signs that the laminating 
of the insulating layer 24 was carried out on MR type thin film magnetic head 22 (not shown in drawing 6 ), and the inductive head 23 (not 
shown in drawing 6 ). In addition, when forming MR type thin film magnetic head 22 and an inductive head 23, an electrode 27 is also formed by 
plating of conductive material, such as Cu. 

[0092] In drawin g 6 , MR type thin film magnetic head 22 (not shown in drawin g 6 ), an inductive head 23 (not shown in drawing 6 ), and an 
electrode 27 set a fixed interval, and are formed in the substrate top whole surface (only the part is illustrated to drawing 6 ). 
[0093] A dotted line cuts the substrate 21 of a circle configuration, and it is made a slider bar like drawing 7 . 

[0094] Furthermore, on an insulating layer 24, from tape opposed face 24A, slot 24a which becomes deep is formed as the distance from tape 
opposed face 24A becomes large. Like drawing 7 , when the electrode 27 is formed on the insulating layer 24, slot 24a is formed so that an 
electrode 27 may not be started. 

[0095] A dotted line cuts the protective-group board 26 which consists of an alumina titanium carbide shown in drawin g 8 on the other hand, 
and it is made a slider bar. 

[0096] The end side of the protective-group board 26 cut by the slider bar is ground, and inclined plane 26a is formed like drawing 9 . 
[0097] furthermore, the epoxy system adhesives which inclined plane 26a and slot 24b are made to counter like draw in g 10 , and serve as a 
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glue line 25 in the protective-group board 26 with which inclined plane 26a was formed, and the substrate 21 in which slot 24b was formed — 
the protective-group board 26, a substrate 21. and an insulating layer 24 — it pastes up so that each tape opposed face 26B. 21 A, and 24A 
may turn into a flat side Moreover, at this time, adhesion fixation is carried out so that adhesives may not be exposed to a tape opposed face. 
[0098] In addition, it is only available for inclined plane 26a of the protective-group board 26, and slot 24b of an insulating layer 24 that it is not 
necessary to necessarily form both and only either is formed. 

[0099] Furthermore, cylindrical grinding or by carrying out copy grinding, a tape opposed face is processed into R configuration, is cut by the 
dotted line, and becomes each slid type thin film magnetic head H3 as shown in drawing 1 . 

[0100] Moreover, by the manufacture method of the thin film magnetic head H4 shown in drawing 4 and drawing 5 , thin film formation of the 
ground layer which consists of insulating material, such as aluminum 203 and Si02, first on the substrate 31 of the circle configuration which 
consists of an alumina titanium carbide is carried out by the spatter. Next, thin film formation of MR type thin film magnetic head 32 and the 
inductive head 33 is carried out one by one on this ground layer. After an inductive head 33 is formed, thin film formation of the insulating layer 
34 which is the 1st protective coat which consists of aluminum 203 is carried out by the spatter. 

[0101] In addition, when forming MR type thin film magnetic head and an inductive head, an electrode 38 is also formed by plating of conductive 
material, such as Cu. 

[0102] A fixed interval is set and two or more MR type thin film magnetic heads 32, inductive heads 33, and electrodes 38 are formed in the 
substrate top whole surface of the circle configuration of one sheet. 

[0103] The substrate 31 of a circle configuration is cut and it is made a slider bar. Furthermore, on an insulating layer 34, from a tape opposed 
face, the slot which becomes deep is formed as the distance from this tape opposed face becomes large. When the electrode 38 is formed on 
the insulating layer 34, a slot is formed so that an electrode 38 may not be started. 

[0104] It is the same as the process explained so far, using draw ing 6 and pVawing 7 as the manufacture method of the slid type thin film 
magnetic head of drawing Jt and drawing 2 which carried out point **. 

[0105] By the manufacture method of drawing^ and the slid type thin film magnetic head H4 of drawing 5 , thin film formation of the insulating 
layer 36 which is the 2nd protective coat which consists of aluminum 203 like drawing 1 1 on the protective-group board 35 which consists of 
an alumina titanium carbide is carried out by the spatter etc. 

[01 06] An insulating layer 36 cuts the protective-group board 35 by which the laminating was carried out along with the dotted line of drawing 
V\_ , and uses it as a slider bar. The insulating layer 36 of this slider bar is ground, and inclined plane 36a is formed like draw ing 13 . 
[0107] furthermore, the epoxy system adhesives which inclined plane 36a and slot 34a are made to counter like drawing 12 , and serve as a 
glue line 37 in the protective-group board 35 with which inclined plane 36a was formed, and the substrate 31 in which slot 34a was formed — 
the protective- group board 35, an insulating layer 36, a substrate 31, and an insulating layer 34 — it pastes up so that each tape opposed face 
35B. 36A, 31 A, and 34A may turn into a flat side Moreover, at this time, adhesion fixation is carried out so that adhesives may not be exposed 
to a tape opposed face. 

[0108] In addition, it is only available for inclined plane 36a of an insulating layer 36, and slot 34a of an insulating layer 34 that it is not 
necessary to necessarily form both and only either is formed. 

[0109] Furthermore, cylindrical grinding or by carrying out copy grinding, a tape opposed face is processed into R configuration, is cut by the 
dotted line, and becomes each slid type thin film magnetic head H4 as shown in drawing 4 . 

[01 10] Thus, in case according to the manufacture method of the slid type thin film magnetic head of this invention a glue line is not exposed to 
a tape opposed face and a magnetic tape slides on the tape opposed face of the magnetic head, it can prevent that a magnetic powder adheres 
to the aforementioned tape opposed face, and the slid type thin film magnetic head which can raise the magnetic-recording property of a 
magnetic tape can be formed 

[0111] In addition, the substrate 21. the protective-group board 26, the substrate 31, and the protective-group board 35 may be formed of 
titanium calcium, the calcium ferrite, etc. Moreover, the insulating layer 24, the insulating layer 34, and the insulating layer 36 may be formed of 
Si02. 

[01 1 2] Moreover, you may use low-melting-glass system adhesives for the adhesives which join the protective-group board 26 to an insulating 
layer 24, and the adhesives which join an insulating layer 34 and an insulating layer 36. 

[01 1 3] Thus, since the slid type thin film magnetic heads H3 and H4 of the gestalt of this operation are formed of a thin film formation process, 
they can be mass-produced at once and are easy to miniaturize. Moreover, even when setting the width of recording track to 10 micrometers 
or less, the process tolerance of a magnetic gap can be raised as required. 
[0114] 

[Effect of the Invention] In case according to this invention explained to the detail above a glue line is not exposed to a tape opposed face and 
a magnetic tape slides on the tape opposed face of the magnetic head, it can prevent that a magnetic powder adheres to the aforementioned 
tape opposed face, and the slid type thin film magnetic head which can raise the magnetic-recording property of a magnetic tape can be 
formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the slid type thin film magnetic head showing the gestart of operation of this invention. 
[Drawing 2] It is the fragmentary sectional view of DDO to the slid type thin film MAG of drawin g 1 . 

[D rawing 3] The plan of the rotary-head type magnetic recorder and reproducing device constituted using the slid type thin film magnetic head 
of drawing 1 . 

[Drawing 4] The perspective diagram of the slid type thin film magnetic head showing the gestatt of other operations of this invention. 
[Drawing 5] The fragmentary sectional view of the slid type thin film magnetic head of drawing 4 . 

[ Draw ing 6] The perspective diagram showing the state in the manufacture method of the slid type thin film magnetic head of this invention 
where the laminating of MR type thin film magnetic head, an inductive head, and the insulating layer that is a protective coat was carried out on 
the substrate. 

[DrawjngJT] The perspective diagram showing the state where the substrate of drawing 6 was cut by the dotted line and used as the slider bar. 
[Drawing 8] The perspective diagram showing the substrate used as a protective-group board. 

[Drawing 9] The perspective diagram showing the state where the substrate of drawing 8 was cut by the dotted line, considered as the slider 
bar, and the inclined plane was formed. 

[Drawing 10] The perspective diagram showing the state where the slider bar of drawing 7 and the slider bar of drawing 9 were joined. 
[Drawing 1 1 ] The perspective diagram showing the state where thin film formation of the insulating layer was carried out on the substrate used 
as a protective-group board. 

[Drawing 12] The perspective diagram showing the state where the substrate of drawing 1 1 was cut by the dotted line, considered as the slider 
bar, and the inclined plane was formed. 

[ Drawin g 13] The perspective diagram showing the state where MR type thin film magnetic head, the inductive head, and the slider bar and the 

slider bar of drawing 12 with which the laminating of the insulating layer which is the 1st protective coat was carried out were joined. 

[Drawing 14] The perspective diagram of the conventional magnetic head. 

[Drawing 15] The plan of a rotary-head type magnetic recorder and reproducing device. 

[Drawing 16] The perspective diagram of the conventional slid type thin film magnetic head. 

[Drawing 1 7] The fragmentary sectional view of the slid type thin film magnetic head of draj/vingJU5 . 

[Description of Notations] 

21 31 Substrate 

22 32 MR type thin film magnetic head 

23 33 Inductive head 

24, 34, 36 Insulating layer 
26 35 Protective-group board 
25 37 Glue line 
28 38 Electrode 
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[Drawing 6] 




[Drawing 7] 





[Drawing 8] 
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[Drawing 9] 
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[Drawin g 15] 
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[Drawi ng 12] 
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CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 17 of patent law. 
[Section partition] The 4th partition of the 6th section. 
[Date of issue] February 14, Heisei 15 (2003. 2.14) 

[Publication No.] JP,2000-357304,A (P2000-357304A) 
[Date of Publication] December 26. Heisei 1 2 (2000. 1 2.26) 
[**** format] Open patent official report 1 2-3574. 
[Filing Number] Japanese Patent Application No. 1 1-166527. 
[The 7th edition of International Patent Classification] 

G11B 5/127 

5/31 

5/39 

[FI] 

G1 IB 5/127 W 

5/31 H 

5/39 

[Procedure revision] 

[Filing Date] November 13, Heisei 14 (2002. 11.13) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic 
material, h has the protective-group board formed with the thin film magnetic head, the protective coat which consists of an insulating material 
and the magnetic material, or the non-magnetic material. In the slid type thin film magnetic head by which the magnetic gap of the 
aforementioned thin film magnetic head is exposed to the tape opposed face of the aforementioned magnetic head It is the slid type thin film 
magnetic head to which the aforementioned protective coat is joined to the aforementioned protective-group board through the glue line, and 
this glue line is characterized by forming the direction of the back side of the height direction thickly rather than the aforementioned tape 
opposed face side. 

[Claim 2] It has the following and the 1st protective coat of the above and the 2nd protective coat of the above are joined through the glue line, 
this glue line It is characterized by forming the back side of the height direction thickly rather than the aforementioned tape opposed face side. 
The ground layer which consists of an insulating material on the substrate formed with the magnetic material or the non-magnetic material. The 
slid type thin film magnetic head by which it has the protective-group board formed with the thin film magnetic head, the protective coat which 
consists of an insulating material and the magnetic material, or the non-magnetic material, and the magnetic gap of the thin film magnetic head 
is exposed to the tape opposed face of the aforementioned magnetic head. The aforementioned protective coat is the 1st protective coat by 
which thin film formation was carried out on the aforementioned thin film magnetic head formed on the aforementioned substrate. The 2nd 
protective coat by which thin film formation was carried out at the aforementioned protective-group board. 

[Claim 3] The aforementioned glue line is the slid type thin film magnetic head according to claim 1 or 2 which has not appeared in a tape 
opposed face. 

[Claim 4] The thickness of the aforementioned glue line is the slid type thin film magnetic head according to claim 1 to 3 which increases 
continuously until it reaches the back end side of the aforementioned protective-group board toward the height direction with a tape opposed 
face as the starting point. 

[Claim 5] The thickness of the aforementioned glue line is the slid type thin film magnetic head according to claim 1 to 3 which becomes thick 
gradually until it reaches the back end side of the aforementioned protective-group board toward the height direction with a tape opposed face 
as the starting point. 

[Claim 6] The thickness of the aforementioned glue line is the slid type thin film magnetic head according to claim 1 to 3 which once becomes 
thick toward the height direction with a tape opposed face as the starting point becomes thin toward the height direction after that, and 
reaches the back end side of the aforementioned protective- group board. 

[Claim 7] The slid type thin film magnetic head according to claim 1 to 6 whose aforementioned thin film magnetic head is MR type thin film 
magnetic head. 

[Claim 8] The slid type thin film magnetic head according to claim 1 to 6 whose aforementioned thin film magnetic head is the compound-die 
thin film magnetic head of MR type thin film magnetic head and the inductive magnetic head. 

[Claim 9] The slid type thin film magnetic head according to claim 1 to 8 in which the aforementioned protective-group board is formed with 
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non-magnetic materials, such as an alumina titanium carbide, titanium calcium, and a calcium ferrite. 

[Claim 1 0] The aforementioned protective coat is the slid type thin film magnetic head according to claim 1 to 9 currently formed of aluminum 
203 or Si02. 

[Claim 1 1] The aforementioned glue line is the slid type thin film magnetic head according to claim 1 to 10 currently formed by epoxy system 
adhesives or low-mefting-glass system adhesives. 

[Claim 12] (a) The process which carries out thin film formation of the ground layer which consists of an insulating material on the substrate 
formed with the magnetic material or the non-magnetic material, 

(b) The process which carries out thin film formation of the thin film magnetic head on the aforementioned ground layer, 

(c) The process which carries out thin film formation of the protective coat which consists of an insulating material on the aforementioned thin 
film magnetic head, 

(d) The process which cuts the aforementioned ground layer, the aforementioned thin film magnetic head, and the substrate in which the 
protective coat was formed, and is used as a slider bar, 

(e) The process which forms the slot which becomes deep on the aforementioned protective coat of the aforementioned slider bar as it 
separates from the aforementioned tape opposed face, 

(f) The process which cuts the substrate used as a protective-group board, and is used as a slider bar, 

(g) The process which grinds the end side of the aforementioned slider bar and forms an inclined plane, 

(h) The manufacture method of the slid type thin film magnetic head characterized by having the process which the aforementioned slot and 
the aforementioned inclined plane are made to counter, and carries out adhesion fixation of the slider bar with which the slot was formed on the 
protective coat of the process of the above (e), and the slider bar with which the inclined plane was formed of the process of the above (g) 
with adhesives. 

[Claim 13] (i) Process which carries out thin film formation of the ground layer which consists of an insulating material on the substrate formed 
with the magnetic material or the non-magnetic material, 

(i) The process which carries out thin film formation of the thin film magnetic head on the aforementioned ground layer, 

(k) The process which carries out thin film formation of the 1 st protective coat which consists of an insulating material on the aforementioned 
thin film magnetic head by the vacuum forming-membranes method, 

(I) The process which cuts the aforementioned ground layer, the aforementioned thin film magnetic head, and the substrate in which the 1st 
protective coat was formed, and is used as a slider bar, 

(m) The process which forms the slot which becomes deep on the aforementioned protective coat of the aforementioned slider bar as it 
separates from the aforementioned tape opposed face, 

(n) The process which carries out thin film formation of the 2nd protective coat by the vacuum forming-membranes method on the substrate 
used as a protective-group board, 

(o) The process which cuts the substrate in which the 2nd protective coat of the above was formed, and is used as a slider bar, 
(p) The process which grinds the 2nd protective coat of the above and forms an inclined plane. 

(q) The process which the aforementioned slot and the aforementioned inclined plane are made to counter, and carries out adhesion fixation of 
the slider bar with which the slot was formed on the protective coat of the process of the above (m), and the slider bar with which the inclined 
plane was formed of the process of the above (p) with adhesives. 

The manufacture method of the slid type thin film magnetic head characterized by ****(ing). 

[Claim 14] The manufacture method of the slid type thin film magnetic head according to claim 12 or 13 that the aforementioned thin film 
magnetic head formed in the process of the above (b) or the above Q) is MR type thin film magnetic head. 

[Claim 15] The manufacture method of the slid type thin film magnetic head according to claim 12 or 13 that the aforementioned thin film 
magnetic head formed in the process of the above (b) or the above (j) is the compound-die thin film magnetic head of MR type thin film 
magnetic head and the inductive magnetic head. 

[Claim 16] The manufacture method of the slid type thin film magnetic head according to claim 12 to 15 that the substrate used as the 
aforementioned protective-group board used at the process of the above (f) or the above (n) is formed with non-magnetic materials, such as 
an alumina titanium carbide, titanium calcium, and a calcium ferrite. 

[Claim 17] The manufacture method of the slid type thin film magnetic head according to claim 12 to 16 which forms the aforementioned 
protective coat or the 1st protective coat of the above, and the 2nd protective coat of the above by aluminum 203 or Si02 in the process of 
the above (c), (k), or (n). 

[Claim 18] The manufacture method of the slid type thin film magnetic head according to claim 12 to 17 of pasting up the aforementioned 
protective coat the aforementioned protective-group board, or the 1 st protective coat of the above and the 2nd protective coat of the above 
with epoxy system adhesives or low-merting-glass system adhesives in the process of the above (h) or (q). 
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